In this communication, we report a synthetic approach to fabricate Y-junction Co nanowires and Y-junction Cu nanowires by AC electrodeposition using a hierarchically designed anodized aluminum oxide template. Morphology study showe that diameters of the stems and branches of the Y-junction nanowires were about 40 nm and 20 nm respectively. Structural analysis indicates that Co nanowires had a mixture of face-center-cubic and hexagonal-close-packed structures, whereas Cu nanowires had a face-center-cubic structure with a <110> texture. The Y-junction Co nanowires exhibited a longitudinal coercivity of 1300 Oe and remnant magnetization of 56%, which was affected by the growth direction and microstructure. The present method can be extended to other metallic systems and thus provides a simple and efficient way to fabricate Y-junction metal nanowires. In this paper, we report a generic synthetic approach to fabricate Y-junction metallic NWs including Co NWs and Cu NWs by AC electrodeposition using AAO templates with
Metal nanowires (NWs) have attracted vigorous research interests in recent years [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Among the numerous synthesis methods studied so far, fabrication inside rationally designed anodic aluminum oxide (AAO) templates has been proved to be an economic and versatile method to produce nanostructures with great efficiency and precision [2] [3] [4] . The AAO templates have many desirable characteristics such as a narrowly distributed pore size which can be tuned within a wide range, a well-developed fabrication process, easiness to remove, good mechanical and thermal stability, and chemical inertness. Since the pioneer work by T. M. Whitney [5] , AAO template-assisted fabrication has achieved great success in the synthesis of linear metal nanowires [2] [3] [4] [6] [7] [8] [9] [10] [11] . Particularly, in applications such as nanoelectronics where nanowires with more complicated structure, such as Y-junction or branched NWs, are desirable, AAO template-assisted fabrication offers a simple and efficient method for the preparation of Y-junction metal NWs. Although in the past few years, a few reports were available on the synthesis of Y-junction carbon nanotubes [12, 13] and metallic Y-junction or branched nanowires by direct current (DC) electrodeposition [14] [15] , limited progress has been made on the synthesis of metallic Y-junction or branched nanowires by alternate current (AC) electrodeposition [20] . A typical synthesis process by DC electrodeposition is as following: firstly, the AAO templates are separated from the Al substrate; after the removal of the barrier layer, the templates are coated with a thin layer of noble metal to make an electrode; then target metal is deposited into the templates by DC electrodeposition. While AC electrodeposition has been proven to be a simple method to fabricate linear metal nanowires [6] [7] [8] [9] [10] [11] , using AC electro- A schematic of the synthesis steps is shown in Fig. 1 . The AAO templates were obtained by a well-established two-step anodization process [21] [22] [23] . Briefly, the first anodic oxidation of aluminum (99.999% pure, Electronic Space Products The synthesis of copper nanowires was adopted from G. A.
Gelves's work [10, 11] . DOI:10.3786/nml.v2i4.p290-295 http://www.nmletters.org dimensional nucleation/growth [29, 30] . The growth mechanism can be affected by the synthesis conditions such as pH value of the electrolyte [29] , frequency of the power source [31] , and the deposition potential [32] . the wire axis is determined to be 486 Oe, much higher than 15 Oe, the value of straight single-crystal Co NWs reported [36] . In contrast, when the magnetic field is parallel (longitudinal) to the wire axis, H C is determined to be 1300 Oe, around three times greater than the transverse value. The longitudinal H C for straight
Co NWs was reported in the range of 1100~2000 Oe [35, 36] .
This enhanced longitudinal H C suggests that the wire axis was the preferred overall magnetization direction. However, this enhancement was much less compared to straight Co NWs. The XRD pattern for the Y-junction Cu NWs (Fig. 5(a)) shows that the Cu NWs have a FCC structure (PDF card number:
04-0836) exhibiting a <110> texture, which is interesting because for bulk FCC structures the most energetically favorable texture is <111>. One of the possible reason is that the adsorption of hydrogen may result in the stabilization of the (110) face during the electrodeposition of NWs in acidic solutions [33] .
Moreover, at high overpotential the electrodeposited Cu NWs may undergo a thermodynamic to kinetic transition, producing
[110] orientation [34] . 
